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(54) FUEL CELL POWER GENERATING SYSTEM AND ITS OPERATING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate adverse effects on 
the cell characteristic of a fuel cell in a low temperature fuel SL 
cell power generating system by almost completely ^ mwmm 

eliminating impurity gases such as organic solvents that may >— — — - 

be contained in reaction air. 

SOLUTION: In an air feed path 25 through which reaction air 
fed from an air feeder 20 passes, a combustion catalyst layer 
10 is placed in such a manner that its temperature can be 
elevated. Either the reaction air at room temperature is passed 
through the combustion catalyst layer whose temperature has 
been elevated or the reaction air at elevated temperature is 
passed through the combustion catalyst layer so that impurities 
such as organic solvents contained in the reaction air are 
decomposed and removed through combustion. A CO ^ 
converter 32 for reducing CO concentration by converting by 
means of steam the CO in high-temperature reformed gas 
generated by a reformer 40 as a heat source for elevating the 
temperature of the reaction air or combustion catalyst layer, as 
well as in combustion exhaust gas of fuel used for heating the 
reformer for generation of the reformed gas and in the reformed gas, and a selective CO oxidation 
reactor 34 for reducing CO concentration by selectively oxidizing CO in the reformed gas are used. 
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im*m i ] msmz&mmAowm >j 

nmi&(.w)<D*} v - f cs^tfeis i/ . <t sit>£ 
*mimm& (2 5)(c itummmm aoa^s °j^tcie« 

Sn-CAJO. ^3ft/d^MjSUI(io;)£ 10 

<DTM® &mMftM LXVklzZriZ^HCLtcC t*ft 

AtpcDiSs t t£i,mm t ^mc&v h ux 9 , 

frlBiSS <t i ©&3&&5C J: o "C#S 3 *i St** 

0)iM14^?6C50)©* V - F (54)^31^ ££H*lfiS© 

F(26)<!:*^W6n-rC^I»*: 20 

o*&« $ tt * c ofi*E*a*fi"c«»4«jthc50)©r ✓ 

- F C53)^«S6 3*U C Ofi«#SjWK»*«lfc«1t^^ 

F (26)©4HCEffi 5 tlX C^ff*314 {CIESSOJ^S 
!fe%f->^fA. 30 
[fi3jSI6] CO<g^4M3<i&3^^K:E«3ft/c 

<iri»4lll«314XWI»*flr5 «CK*5©j&»4®fe#i«i-' 
■X?A„ 

SKSt-cS&iRT -5 C i CC J: *3 C 0?HS<£r{g«-r £ C O^fiS; 

^(32), stf/xi*. &.mt?xip<Dco*mtW)< l cmt 

L.-CCO««4iK«-r4COaW?BWbKlCSC34)"C*4 40 
i#RJ14 ftSlsSfSI 6 ©<5Jtt*>6cietS©«**4*lfe£6SS-' 

«MWCio)tt. «*H##* i«U£»«I8BtcE«3*i-ci,> 
5 2 XttgfefcJB 3 KiB*8©*!m®fe#6S^ * f 
A. 

[Ii*ffl9] 9feH#(40)-C^RS3nfc»S//^*s. j& 
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->*^A,, 

[Ht#Jfl0] 2«etJ&iS3§(25)©^«^Ji(10)© 

"I«i«:E«3ti'C*iO. (K«MMUlao)». missis 

[ %mm i i ] mmmm cio) tc » . M^^ffl^f* 
*#*&■*- * ^©j^^siss o/ojwkb uxis'o. m 
mmteMM ci4) k a . *«**©«*& t {fc&ftMt*^ 9 

S#(i5)#ElI3ftT(,>SlftsfcJI 1 0 (cf2i£©Jffi*4Hrfc 

o)^iij@Lfcjsrssa*^iPTssj^^m^in^fa*iE 

Ml'>XfA. 

[»3)OH13] ^SS(40>-C©3fc«4. 7K3KA»£S 
j^«JK»(lO)*iiiflL-ft:Sl£:^<i: > 

^wfli©* t '.mmsesk prfigfcEM $ n (6 

$ n 1 2 ccietg©j^*4mrifcf6?i->x x a. 
[MP&B 1 4 ] *m$m&.m(.60)*mi&-rz^gtt o 
x, x—rmmm&mMs si—rcezw 

cit*^ 1 5 ] wm 1 {ciai63*ifc«iJSS*wo. m 

*4«?flJ(50)©T -/- F C53)^.«i£ 3 h/c&K^x i . m 

mmtiooio* v - f (54)^*& 3 n/csiE^Mi ©m 
*m$ZT2>jmx*>-ox. 

JSJS^mtc^* ns*«j§ifi^©^ttigi*jiS«^Ji?cc <fc 

[19^5 1 6 ] Strife XlifS^S 1 1 ccia4&3ftfc 
^J5S?:W L . (50)©T -/ - F (53)-v«$& Siifc 

BftS**X i , j&**fE?l&C50)©# V - F C54)-^3nfc 

s«£2S« i ©«mft^racr.K j: 0 T»*r &M^«fen 

^!toff$. M$j&#yB j&*4 i SJCD^m^ri^M^B (10)^ 
«»Lt. j^iSJ£2£mit'^3-tfr^S4^Jl(i 

?fiJC50)©7!7V- F'C54)^$SLr. »4m?'6C50)^ia 
1 07f57'i, 
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£#±u mfc*2M<z>frz. m&ztitcMmfmmao) 

[0001] 

K <fc -,"C»**tf a 5^®&#S1I^X^ARt>'*©jl io 
[0002] 

C5i)*7nLT*j9. MUHtt-b^tt. BtfWfl^WSM* 
(52)©— #©®&CT F (53). fifc£©®«C# V- K (5 
4)£71$f£ U T -/ - F (53)ffliKc3fcff 2f;*#zfcji-f 4**$*4 
#*SSJ8S(58). #V- F(54)«C,5l££m#ffiiIT4,5 

5. &*>\ ry-F(53)«, «S?HIS(52)fflJ«:sflBjtt88 20 
B(56). «SiF4^x^gg(58)ffliJ(c^x!!i;tj;Jl(57)7i5Jf5E£? 

ft. *V-FC54)tt. «JgRJK(52)ffl!jK:«iffiH$SUI(5 

. l>4. 

[ 0 0 0 3 3 H7 ». «rK@#K£^£!j|fl^Wfe«ffl<r> 
^dR«ci?**i4i(E«^*Koi»<«at«c42)<!:, nmm 

tt»*3tf*4£KW-43«S(40)£. £££3*l/c&®#* 
^*©C 0**3R«-CSEfiS-r-5 C tic £<0 C 0?Stt£{& 
«f4CO*ld»C32)£. !£C 0^j£&-CMJI£ tlfcW 

K *© c o ^iiiRfticgtft 1/ x c otsa^MKffiigE 
■r-5COStRS!{kSJE«(34)i**^T*s»). COiM!R 
MltSlfcSC34)*lBfc?m^«*B**«ft<5Q)©r ✓ - 

4)^tt. 7 ^ JV^-(22)i^,7'P9-(23)^6^fi£3 
*i*38«0a&8«C2O) J: «3 . KftMtfX t L--C©S)£^ 

ffjcasfcLt. femr 4foi§<&sc&o-ci>4. c<omn 
Simmons ns. 

[0 00 4] 

g(20)©Sm^n 7-(23)(C<fc OK^iAStlSStoSa 

x. if4Sii6Sl->^f-A(i)^MJhS. fif^t, 
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3Ui C ft ^^Wt^^/WcS $ -C*tSf*®tfe (50)©* V - 
». ffi3Rt&(c#*ffi;f5t»(57)*j£SL.-C. SffiM&If 

(Mu-m 8 0 -cyctt. w«s»»o:^«pr 4 c £«& 

C©fc*. SSil4ii©^R(R«8Hlg*sPI*3n4C 
£ *» <5. . *RI4«Mi©-b ;M9tt*3S*©ffiT*ffl < WStf 

[0 005] #>fr4F.5J)glt#@ It, 09 CC?jVf JbK . 
^m«*&Kg(20)©*5C. J^£»tCS*tl 4*««tt 

^©«8«S)ttiI»(24)*fflu4 c i*5©|g$ hx^zm 
H¥7-9 42 0 0^&«). Ctitt. SlE:Sm*s*8«l 
^SJt(24)£iI:ST4|iS. ^ft*j|H»(IMfc) 3 
J3?f 4C£{tJ:S). Wt^^£J^£M*>?>l&*-t4 
*>©-C*4„ l^U. 2M&&m& (20)© * tcjRifiK ft 
<. Ei££»tt. ^S©«R«SttJK)l(24)©t|i*3ijaS# 
4/cWr*o)tA>6. M&©ffit4*s*+#-C*<3. 
**(iHb)*«a*ffi<. SK5a«4>«:***i4W««ai 

[0006] -ec-c. **?n«6«. ste^m*. us 
^mx«j^«^j«)i©^affl^j®<tb-c. 

^*^Aiti©*»ittS«**3M;BT4C±***.. * 
[0007] 

{HtB*JBifc-r4fc«&©#«] JblBIHi*»9rt-4fc» 

* . SAMfdtiK© * * jl L T^f4^r4© * v - 
»0. 3(®*'x<!:JSlD^m<!:©^m'(t^l£«:J:ot:^ 

s-r4«s^®fe^«^^^A(c*jt,>-c, ^imm&ic 

SiS5nfcj^MjSBl^iiia$-l±4C<!:«:J:<3, S 
* 3 ti 4 <t ^ tc L, /c b (OX- h 4 . 

[0008] mmtmmit, mnmmmmu^7-^<D 
nmttez mm tmseummicmt ^cim, ma 

liiE/c. «^t£MIIW©±iJfeW(c. Sl6ffi«©fla*S 

j^^Vtiy%^>X7 i A*©lgSt)!s4«Hii!i<i:«i^ 
WSg(C|B<iT4Ci*5-C#. miBJSJ^S 

tg-C*4. 

[0 009] ^*4m?fef6m>'^7 u Acfi©igSi^4SI^ 
il/t, 3StW»T*lSS*ifcJ«ffl©3fclt^^. VmtiZ. 

£.}$.<Dtcibt,cikM&to® t m t l x&m ztitctimoMm 
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[ooio] *§muz hie mimi&z&iitcMHn 
mz-zm.*. m&stitcfmm&m&MMz-eT. sit 

[0 0 1 1 ] *^0J«$/c, mifal«fi5c©^^B(c. 

•s # * $ e> «cE<i l /c»4mvffe^m^ x 7- a -r s 
w&^^©*^£»J£#8?k J; k> s t . 

[0012] 

£©-e. ^^^©(ST^c^-r^ci^-c^So s 30 

[0013] fcfc. jg«jB$CCtt. »4®ftSSy^fA 

3 -ifT . *FMfttt9©7»Ctt £ «S*i# 
UTT SCiiOittS. g/c, *©B#©flti&MSlE$&-C. C 

«K«K*fttf. HriG©.fc5K:. «B4«1t««^^?A 40 
[0014] *fBW©ji»l4«ft««^^f Att. SttiS 

^saR^flKfe. Mmmmm&M<D^t>«p sternum 

[0015] 

[^w©HJ«©fl5fii] ##£iyj©itm«:> so 
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[0016] ««fc&*»4^fc(SMb)Stf K 
^bP8*6Se«, ilSift 1 0 0 °CU±X$> 0 . H«35£«: 

m^MrrsaKix. #n 5 o-c«±-c*>i>„ *->"c. 
mmmmz. pu < <t hm 1 0 0 -c. a* is < t** 1 

5 0"CW±©SSCC#S3#-S^* J *0. fugs© 
[0017] tCTSf. r«asfWfc#*i/*fA*© 

sciftijirr£. y^>*'x. :rcm->#x. i-y-y-mom 
^s*'x*5ii$n5. c©*^mtc«fc^,ftHSft-{i 

:Hc«fcDiKj3 0 0~5 0 0ra>«j£CCftflR3*VC*J»). 

#«sjfe&u;fca»©^jtf*©sjKtttfj 1 5 o-c~^ 
2oo°c-e$>z<D-e, c©%m^x«. frte© ^Kut 
tczimi «:«:»)»&.- 

[0018] mj«s©«b»(c^— ^-^^ffl-rsja^, m 

-^•©MMSHctfEffl 3 n/tiJK5f4©H«J^f ©iSgtitt 4 
0 0~5 0 0'Cfe*5*»?>, C©^SP^X(i. gijie© 

[0019] i 1 3T\ C«DB(M»73ttm«tttt. 

iaaiisH*fft{cj:b' , <ranEjBflE*si6i.>ciita7i£fi8 o 

•Cgg)?*:*. »sr*'^«t«©CO{c«t4«i«Bi©tft# 

^. aft«wp«c*iwi3fcw^tti©co«tt««ji o 

f*S%«: Ctl=fc. ^ppmTbSi^l 0 Oppm 
SS0f £ \y < 1 0 ppm«T)S-C<K*S 

*4. ^ec-c, %Ks^jKf4Sitfc©mi(c». co^iaig 

iCOSJ?^bJSlSg*ii3fil$tl, CO»TH. % 

$1±^Ci{cj;!9. CO»Ktt**jl«gK*-C<B«8ti 
4. COSfRSe^bJSJESTli. C O&timZliift&'grt 

&ppm7bm$)\ o oppnmmictxi&mznz. a*. > 

*>'-Jl'^©TJl'3-^*«ttR*44L.rffll»4tB*. » 
[0020] COg!fiSgCC*5W47ktt^^7 hsi£-c 
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j®£;r *> o , mismmsotmrnmBtttm i s o -c-#j 
3oo^t*tJ#3n£^e>, coco^ssis, mteo 

[ 0 0 2 1 J ±fc. C 0a*fflMfcJxfS8TMi* 4>so£ 

xhzfrh. m&tisx, a i 2 o 3 ^it*ttp io 

[0 0 2 2] fc*s, ilBWMWa. P t . P d . Ru50 

hn^m & * f > u * ^o&mmmictm utcbozm 

[0 0 2 3 ] H**Wi>«a«l»4«ft*«K: t 0 . 
frto\ «TCDHSfeWl 7bS*Sfl«5«, StfflOJKJt; 

[0024] <»&wi i >c(omamu s c offi«#s 

i Lr©CO^^(32)R^XOig«^fcSlSS(34)(7> 
ftmtc, j^S4«lli (10) Clffl*»Wfc i><DX. * 

mn&mz > < - * (44) &m t > rsnaft ?n^>, ^ - ^ (44) o 
eaB$cc«. a«. as*ffl(r^4 
&nwmtei>tc&o3£i%mffl$ic^ #(45) £#(4 

6)££JD&;iT, «S3f4Srfii(50)CDT^- F(53)^6Sfffi 
$ tx S*5J£OT > - FSJ*/* ?rtAt & C i J: 0 , 

(40)r£jS3ftfc»»:tf*«, CO^SS(32)£H-C, 

(34)£JTC, *8?4fl«fe(50)(DT^-F(53)^fla&3Jh 40 

CD®? Ifefrtr ^Cifct^^ 

[0 0 2 5] C O^RES(32)r ««J 1 8 0 3 0 0 

°C, COaiRBJ{bJSJ£S(34)-C6ijKj 1 5 0 *C-*2 0 0 

fuiSbfccfc^c, CO^XS(32)i?(D7K14^7X^^ 
h&)££ C OilWM{tfflSS(34)'C<DK<bSt5«^«l5 
j£-C*S*p6, CO^J3Eg(32)SO'COaWKifcSC6S 50 
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(34>rtt, *aK<D±#?£*2<^ j^fefc^Jf (io)£ffiM 
3ft£ c )8S«3l4!j«JSao)ti, CO^&g(32)&tf C031I 

jrk^5jcs.C34)3Ep 6 <D$rtSi*c cfc o , c n 6 £ «kpj 
j®cs»tt . astc* & 3 titcKmxjmmm^m 3 

[0026] <mmm2>tc^x. tm&f, vmnm 

(32) t c oaiRKf bst&B (34)r siB«tf tin* 
te^tcft. JW«i©*«rtt,- co^£g(32)So'c 
oai«M<b5)£g(34)*j»aR<!:iy-c*4ffl-r^c<t*i"c# 

■J\ fg^CDSt&^^j^mvfe (50)0/7 V- F(54)^« 

c 08^8(32)^0 osiRSir*(34)^A-r ^> i , 

KS^^zgAcDI^, CO^S(32)SL^COaiRJS 
[0 0 2 7 ] -ecr, C<DlBteW2-e«, H2CC^Tct 

«t^ti*)*#t*frrsfc»©«^i&«ttci4)«riia 

TSi^Cc, ^)f4«^S§(l4)Cc, «^CD«*&i«*S 
«S?4«*&igSS(i4)S^(l5)«, C05DSESCCC323KW 
^»JK««B4S:. COaiRK<bStBSC34)(75jK«l»jS 

■ao)^«i&b. gg«S^«4«e-cftte®««g 3 C 

^CCJ:0, COjffiRKjfcJRjSgC34)ttSa3tiS. CC 
-COiK«»f^tt, COaEJSJEBC32)Ccm»L/-CRW6ti 

/ci»^«aao)Ssr, ^««*ssK(25)^iio, «s 

*4*?fe(50)O*v- F(54)^«sJ£3ti£o CCDch^. C 
OS0cSC32)<b«954«?!6(5O)«. «S*SSW^cDfco^c 
J;^T^fi3ti5 0 Scfc, «BK»//^©*icW. 7K^m 

B(52)<D?E«»l!Sll:StiS. 
[0 0 2 8 ] COStRM<b5l£8(34), CO^SS(32) 

«i&*ff±iy. srs^mo^^M^fti^ii (io)-vf*^T 
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[0029] <mmm 3 >H8Sfec&j 3 «. £m{$£*£s§(2 

4>©r. ^©«J&g|£S3CC^:0-Cte<D. 

©rtSKctt. COfi«*StL.r<OCOSBSS(32)ao c 

C0j^K4bJ5Jfcg(34)a*IBffi3ft. -?-n6©^S«:ttS 

*-;u F (26)©APK«> ft!l!$M«ffl»4£«i£-f &rc 

«3*rci>-5. jsj62««»^-*-^K(26)© 

APMi. ^^$Sg(20)*>6^#j£SS§(25)£iI 

?&(50)©T^- F(53)— #y&3ft£ = 
[003 0] mm. M&«$lfflS&f4 i 5J£2»JMEl£; 

^i«?-t-Ji' F (26)-n#«& sn, c o jit^K-fbJS 
i^gC34){ci^or^w^nfc^j!iM^e(io)-eftfe«^ 20 

^*nft>n^. CCr©*J5l£«&*4». CO^fi£S(32) 

**?T*>ns. wja^tcfco-c^Lfc^tct^, co 
s!R^bSjssc34)tco^sc32)w^i-rs. * 

««»#*©*«£«. *»aifc***n:«,»sfc 

[0 03 1 ] COSlRBtfb£J£g(34). CO^E£H(32) 30 
4)©7Kl5)£Blt;r. ttMM^«m<Dtt»£#±U 

•s. ki&ssw*. i?s 3 ftfc&y&ftiiBJf ao)£ii3&-r £ 

£3nS„ — *"C«. COflW«<tR(£»C34)4COK 
^C32)«. SfS^«:<fc^tr^3nT, iliEiagtc 
;ft!#3ft-2>. j&*4«rfeC50)©#v- F(54)— «IS 

stiSJSrE^iiagtc^ssn-ci^o-c. «Sf4«srfe 40 
[0032] *sfet?u 3 it. s»m&mi(zs)imwf3K 

g-C^O, ^X7 L A©fS^-fbRO'=i>^-i' Mt£|g&C 
i*s-C#-5»„ S/c. CO^J^(32)<fcdSt^fbJ5(c«(3 
4)tt. SJSSSv^^-*-^ F(26)©*«:iDCS3n-C 
i>«OT, S©!lW2©lg^ct"3fc«ai3fe*^«:<. MSSb 
^© 3 6 & 5lS]±£iiJ&-C #5. 
[0 03 3 ] <HSfeW4 > C©5US0itt. 
©fc«>tc&K&ttJ$UB^- (44)"C^ffl3 *i/d£**4©*i 50 



2000-277139 
10 

jHH**/*©**. j»^Mj«JBCio)©l*Stc*Jfflb;fc<>© 
■C. -€-©^fi55@^4tC^;L-Ct^. fc&j&JSSIS (10) 

^itttciBMsni. *«a»*x©iMt«*j4 0 0 -c~^ 
5 0 o'cr-***^. j^fltl«)i(io)4>{ici[^t;jags 
-cjmm-s. Kieasut. #fi3n/c^Mitnao)© 

*tt5S£(C^b34vCBfc63*i-5. 
[0 0 34] KjmHtMC10)*Ulft:fK>KieSfll® 

sat*. fi2oo"c«±-c*4. L/*>o. mimfFFm 
ummteoms, fmuewns o-c«tt?*s*>6. 

tec. sjtagafcjMjrr*©***?*^. #»w 

©**«"Ctt. 7WH»»4SC60)*»Slifi3g«Wft*II*IS<!: 

lt#3*i4. KiSSSUi. *3fiR«ftS(60){c*si,>r 
*^,<bi?r©*«t©«i?aft(c«fco-c^*P3n. iSjEss 
i & ->t jg«m?fec50)©* v - f (54)^#t*& 3 n 

[0 0 3 5] 5JE££»«. *^2fe£g(60)-C<$i|J3*a 

si^tc. ^j^£©fc»©j^£or*iJffl3ft£. 

S£3fe©*K*4®fe^S'>^^A(ig7#M)t?«. &JfSC4 
0)<OjBMWiP^tt. *^%*S(60)-#t*&3n. 
»£^£3tfS/dW©l^£Ur*JJB3nTOrc„ C© 
5B«Wt?W. j$SSi!&8SJl (10)©#i§J8 i L- T *><ftffl 3 *x 

[00 36 ] SWSWWCtt. *%*V6£8.(60)<b%)tS 
C40)i©fffl{C. jffi»S(70)*s|9:W6n. 3t 
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